The biochemical status of the DNA synthesome can distinguish between permanent and temporary cell growth arrest.
We previously identified and characterized the human leukemia (HL-60) cell DNA synthetic machinery as a multiprotein form of DNA polymerase, which was designated the DNA synthesome. This multiprotein replication complex contains DNA polymerases alpha and delta, primase, replication factor C, replication protein A, helicase, poly(ADPribose) polymerase, proliferating cell nuclear antigen, DNA ligase I, and topoisomerases I and II. Recently, the HeLa cell-derived DNA synthesome was identified as a discrete high molecular weight protein band in native polyacrylamide gels. Here, we report our findings regarding the change in the organizational status of the DNA synthesome when HL-60 cells undergo either terminal differentiation or temporary G1 growth arrest. We observed that the HL-60 cell DNA synthesome also migrates as a discrete high molecular weight protein band in nondenaturing polyacrylamide gels. This high molecular weight protein band was present in nuclei derived from both actively cycling cells and aphidicolin-arrested cells but was absent in TPA-induced terminally differentiated cells. We also found that DNA polymerase delta, replication factor C, and proliferating cell nuclear antigen are absent in cells that are induced to differentiate in response to 12-O-tetradecanoyl phorbol-13-acetate treatment but are present in actively cycling cells. The level of replication protein A in differentiated cells was similar to that of cycling cells, whereas the level of annexin I, a cytoskeleton protein, is higher in differentiated cells than it is in actively cycling cells. We conclude that the DNA synthesome remains integrated and inactive in temporarily growth-arrested cells but is disassembled in differentiated cells. Furthermore, we conclude that disassembly of the organized replication complex is a specific cellular event in the process of permanent cell cycle exit and that the process leading to disassembly may be regulated, in part, at the level of gene transcription.